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AppendixAppendix

nn What is ITS?What is ITS?
nn Other ResourcesOther Resources

Append ix  C o n tents:

This Appendix conta ins additional background materia l that may
be helpful.

• W h a t is  ITS?

• Contains material from other ITS Courses covering the
basics of Intelligent Transportation Systems, and the
technologies involved as they relate to transit.

• O ther resources

• Additional training

• W eb sites
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Application of advanced technologies toApplication of advanced technologies to
improve the safety and efficiency ofimprove the safety and efficiency of

surface transportation systemssurface transportation systems

  DEFINITIONDEFINITION

Intelligent TransportationIntelligent Transportation
SystemsSystems

Definition  o f  ITS from ITS  Awareness Seminar: (*Part I, s lide 3):

• “The application of advanced sensor, computer, e lectronics,
and communications technologies and management strategies
- in an integrated manner - providing traveler information - to
increase the safe ty and efficiency of the surface transportation
system.”

• ITS technolo g ies are  the tools that enable the the sharing of
information between systems and the integration of the travel
modes, activ ities and operations.

• W ith ITS, lots of information is exchanged,
communicated and managed.

• This information is brought to the user through the use of
various equipment:
*ce llular phones *computers *E -Mail
*W orld W ide  W e b *G P S  bus antenna *C C T V  cameras
*modems *inbedded/overhead loops (detectors)
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Using Information &Using Information &
Communications TechnologiesCommunications Technologies
to Better Manage Transportationto Better Manage Transportation

Intelligent
Transportation
Systems employ
information and
communications
technology-based
systems, and are
being implemented
now across the
nation

How ITS is currently being used:

• Just as the Air Traffic Control system used technology to
increase capacity, surface transportation is now employing
Inte lligent T ransportation Systems locally, statewide, and
regionally to meet the growing demands on the surface
transportation infrastructure .
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ITS Focus AreasITS Focus Areas

nn Metropolitan ITS InfrastructureMetropolitan ITS Infrastructure
nn Rural ITSRural ITS
nn Commercial Vehicle OperationsCommercial Vehicle Operations

(CVO)(CVO)
nn Intelligent Vehicle Initiative (IVI)Intelligent Vehicle Initiative (IVI)

The four areas that ITS is currently focusing on:

• Metropolitan  ITS Infrastructure: This area will be detailed on the
following slides since it is the largest area that affects many people.
This is an intermodal focus.

• R u ral ITS : the APTS Program is now targeting deployment and
research opportunities to include the Advanced Rural Transportation
Systems (ARTS ). The component systems in the metropolitan areas
can be applied in one form or another to rural as well as urban areas.
But integration is different for rural areas which have their own
challenges that ITS is helping to solve, including:

• W elfare  to work programs

• National parks programs

• C o m m e rcial Veh ic le O p e ratio n s  (C V O ):  Trucks. This doesn’t
directly impact transit, but is a well-developed piece of the
A rchitecture.

• Intelligen t V e h ic le In itia tive ( IV I): The Transit interest in this
area is focusing on safety and collision avoidance.  Safety can affect
insurance costs.

• e .g. driver “tripper” warning systems on buses that are used in
metropolitan areas to drive kids to school.  Kids can’t be seen,
but a warning system that detects them in front of the bus can
improve safety.  TEA -21 calls for a study.
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FreewayFreeway
ManagementManagement

TrafficTraffic
SignalSignal
ControlControl

ElectronicElectronic
TollToll
CollectionCollection

EmergencyEmergency
ManagementManagement

Highway-Rail Highway-Rail 
IntersectionIntersection
SafetySafety

RegionalRegional
MultimodalMultimodal
TravelerTraveler
InformationInformation

TransitTransit
FleetFleet
ManagementManagement

ElectronicElectronic
FareFare
PaymentPayment

IncidentIncident
ManagementManagement

Metropolitan ITS InfrastructureMetropolitan ITS Infrastructure

The Metropolitan ITS  Infrastructure  se rv ices :

• Transit F leet  Management  includes enhanced passenger information, automated data and fare
collection, vehicle diagnostics systems, and vehicle positioning technologies, all enabling more efficient
transit operations.

• R e g io n a l Multimodal Traveler Information  is a centralized repository, or linked information network,
of comprehensive transportation data that directly receives roadway and transit system monitoring and
detection information from a variety of sources.

• E lectronic  (Regio n a l) Fare  Payment  is a system that uses multi-use traveler debit or credit cards that
e liminate the need for customers to provide exact fare (change) or any cash during the transaction.

• F reeway  Management  provides transportation managers the capability to monitor traffic and
environmental conditions on the freeway system, identify flow impediments, implement control and
management strategies, and disseminate critical info to travelers.

• Traff ic Signal Control  monitor traffic volume and automatically adjust the signal timing plans to optimize
traffic patterns, including signal coordination and prioritization.

• E lectronic Toll C o llect ion  is a payment system for toll collection via driver payment cards or vehicle
tags (transponders), thus decreasing delays and improving roadway throughput.

• In c ident  Management  Program  is an organized and functioning system for quickly identifying and
responding to incidents (crashes, breakdowns, cargo spills) that occur on freeways or major arteries.

• Emergency  Management  focuses on safety, including giving emergency response providers the ability
to quickly ascertain the exact location of an incident (crash or breakdown), locating the nearest emergency
vehicle, providing route guidance to the scene, and communicating from the scene to hospital.

• Hig h w a y -Ra il In tersection Safety  (R a ilroad G rade C rossing W arning System) - At railroad grade
crossings, train movements are coordinated with traffic signals and drivers will have in-vehicle warning
systems to alert them of approaching trains.
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Emerging ITS AreasEmerging ITS Areas

nn Bus-Rail OperationsBus-Rail Operations
nn Management systemsManagement systems
nn ITS securityITS security

ExpandingExpanding
the architecturethe architecture

In addition to the continued deployment of technologies that have
proven beneficial to transit systems and on-going research and
testing of other ITS applications, such as HO V  Lane Control
technologies, the future includes:

• Ra il-B u s  O p e ratio n s

• Internal fleet managemen t s y s tems :  vendors are
starting to get involved in this area, turnkey systems,
marrying software systems with technologies.

• ITS Security

• Expand in g  the  arch itecture :

• The architecture  is not a static tool. They have expanded
the architecture already, and will continue to maintain the
architecture  through TEA-21 funding.

• E .g., a need arose in the  P lanning community that was
not in the architecture  at first, but now is -- the  A rchive
Data User Serv ice .
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Intelligent TransportationIntelligent Transportation
Systems ServicesSystems Services

Electronic
Toll

RR Grade
Crossing Safety

FreewayManagement

Electronic
Fare Payment

Incident
Management

Traffic
Signal
Control

Transit
Management

EmergencyResponseManagement

Multi-Modal
Regional

Travel Information
Centers

The 9 pieces of  the metropolitan  ITS serv ices   (which are  just
one way to group the services that ITS provides) are like pieces
of a puzzle.

• Each piece is seemingly standalone, but...

M O R E  O N  N E X T  P A G E .
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Integration magnifies benefits andIntegration magnifies benefits and
builds a foundation for the futurebuilds a foundation for the future
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Integrating these ITS services by linking the information and data
flows with one another provides an opportunity to magnify the
benefits of ITS, e.g.:

• Integration enables Emergency Response and Incident
Management serv ices to know of a crash at v irtually the same
time  it is detected by freeway management.

• Traffic S ignal Control, Traveler Information, and T ransit
Management serv ices can also take rea l-time actions to
mitigate a crash’s impact on tra ffic and their customers by
alerting motorists and offering rerouting alternatives.

It must be emphasized that while significant benefits are derived
from each of these nine components, even greater benefits can
be shown when these features are  integrated and operated in a
coordinated fashion throughout the metropolitan area or reg ion.



The National ITS Architecture:  An Introduction for FTA Senior Staff 2/3/99 Page A-9

Appendix - 9

FreewayFreeway
ManagementManagement

TrafficTraffic
SignalSignal
ControlControl

ElectronicElectronic
TollToll
CollectionCollection

EmergencyEmergency
ManagementManagement

Highway-Rail Highway-Rail 
IntersectionIntersection
SafetySafety

RegionalRegional
MultimodalMultimodal
TravelerTraveler
InformationInformation

TransitTransit
FleetFleet
ManagementManagement

ElectronicElectronic
FareFare
PaymentPayment

IncidentIncident
ManagementManagement

Metropolitan ITS InfrastructureMetropolitan ITS Infrastructure

The Metropolitan ITS Infrastructure components at the top of the
slide are directly re lated to transit.  Agencies around the country
are currently working in these areas:

• Transit Management  Sys tem

• R e g io n a l Multimodal Traveler Information System

• E lectro n ic  (R e g iona l) Fa re Payment

The remaining areas ALL have a transit component; e .g., some
buses are being equipped with toll tags.

• The appendix looks at the top three  areas as well as two of the
more popular areas indirectly re lated to transit that currently
have systems that are providing information to transit agencies
as part of an integrated regional system.

• Traffic Sig n a l C o n tro l S y s tem s

• Hig h w a y -Rail In tersect ion Safety Systems



The National ITS Architecture:  An Introduction for FTA Senior Staff 2/3/99 Page A-10

Appendix - 10

Transit Fleet ManagementTransit Fleet Management

Transit F leet  Management  Systems : the software and hardware
systems that improve the  e fficiency of transit flee t management
(includes AT IS , AVL , AVM, automated software systems, etc.)
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Regional Multimodal TravelerRegional Multimodal Traveler
InformationInformation

R e g io n a l Multimodal Traveler Information Systems:

Traveler Information can let people know what’s ahead so they
can accurate ly predict their trip time - can especially be
important for just in time deliveries.

• En-route T raveler Information accessed via:

• In-vehicle units and AM/FM radio

• K iosks at rest areas

• W atches that receive and display information

• C e ll phone

• Handheld personal communication device

• Pre-Tr ip T raveler Information accessed via:

• cable  TV

• interactive  TV

• Inte rnet
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Electronic Fare PaymentElectronic Fare Payment

E lectro n ic  (R e g iona l) Fa re Payment  S y s tem s  offer convenient
methods for payment of fares and other transportation needs.

Examples shown on s lide:

• Paying with a charge card to ride a bus in Atlanta

• Using an electronic card to pay at a toll booth
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Traffic Signal ControlTraffic Signal Control

Traffic Sig n a l C o n tro l S y s tem s  monitor tra ffic volume and
automatically adjust the signal timing plans to optimize traffic
patterns (flows).  This includes signal coordination and vehicle
prioritization.
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Highway-Rail IntersectionHighway-Rail Intersection
SafetySafety

Hig h w a y -Rail In tersection Safety Systems:

W hile  this is not directly related to transit, integration of
information could be useful to transit:

• ITS can also warn train operators of automobiles or any objects
obstructing their path.

• It is important that trains receive such information quickly
since  it takes a heavy train a few miles to stop.

• This research and technology will benefit not only rail freight
and intercity passenger service (Amtrak), but also Commute r
Ra il, Heavy  Ra il and Light Ra il operations within metropolitan
areas.
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ITS in TransitITS in Transit

TRAVELERTRAVELER
INFORMATION SYSTEMSINFORMATION SYSTEMS

TravelerTraveler
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ELECTRONIC FARE PAYMENT SYSTEMSELECTRONIC FARE PAYMENT SYSTEMS
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1 - 15

The next three s lides will examine some of the  technologies that
are currently being deployed in the field in the three transit
areas directly re la ted to transit.

• E lectro n ic  Fa re  Payment  Systems

• Trav e ler In format ion Systems

• Transit F leet  Management  Systems

W ithin each component ex ists a varie ty of advanced technologies.

• APTS actually gets very specific about these
technologies and groups them into detailed advanced
technology categories.

• You can get more  information about that from the IT S  in
Transit seminar or the  T ransit Management course.
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Transit (F leet) Managemen t  Systems  encompass technologies
that are used from the time the vehicle is pulled out for service
in the morning to when the passenger enters the vehicle, all
day when the vehicle  is in operation, to when the vehicle is
pulled into the service bay at night.

• W hereas fare payment systems and transit information
technologies benefit the customer, the primary focus of transit
management systems is on vehicle controls and monitoring,
directly benefiting the  transportation serv ice provider, with
indirect benefits to the traveler.

• The slide shows a number of the technologies available.
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TRAVELER INFORMATION SYSTEMSTRAVELER INFORMATION SYSTEMS

1 - 17

Advanced Traveler Information Systems (ATIS):

• This component is cente red around the objective of providing
the customer the greatest leve l of information possible, utilizing
all means possible , including:

• In-vehicle annunciators/displays

• Terminal or wayside based information centers

• Information kiosks

• Variable Message Signs (VMS)

• Te lephone information systems

• Cable and interactive TV

• The Internet and e-mail communication

• A ll of these means are potentially connected to the customer
through staff and equipment located at the Transit Dispatch and
Information Centers.
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ELECTRONIC FARE PAYMENT SYSTEMSELECTRONIC FARE PAYMENT SYSTEMS

1 - 18

E lectronic Fa re Payment (and Smart Ca rd) multimodal
applications, include :

• Transit (bus, light rail, heavy rail, commuter rail)

• Paratransit (many times has a collection system different from
fixed-route services)

• Taxis

• Parking (initia lly at transportation centers, park-and-rides)

• Highway Tolls

• Fe rries

W hile  these applications are all transportation oriented, future
uses of the  “Smart Ca rd” could be for shopping, like a credit
card.

• Some credit card companies are examining the expansion of
the ir card services to include fare/toll capabilities .
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Other ResourcesOther Resources

nn PCB TrainingPCB Training
nn Web SitesWeb Sites

PCB Train in g :

The following courses, among others, are currently being offered under the PC B
Program.  For more information, contact your F T A  R e g ion office, your local FHW A
division, or visit the web site for PCB c lasses being offered by NHI and to download
the PC B Course Catalog. (1 Day courses  unless noted otherwise).

• Intelligent Transportation Systems Public/Private  Partnerships

• Intelligent Transportation Systems (ITS) Awareness Seminar

• Intelligent Transportation Systems and the Transportation Planning Process

• Intelligent Transportation Systems Telecommunications O v e rv ie w

• ITS  Te lecommunications Analysis

• IT S  in Transit

• Shared Resources for Telecommunications

• T ransit Management Course (2 day)

• Us ing the National ITS Architecture for Deployment (Private sector-3 day, Public
sector-2 day)

• Deploying Integrated Intelligent Transportation Systems(ITS) (3 day)

W eb  S ites :

• Case  S tudies & architecture guidance:  http://w w w .its.dot.gov

• F T A : http://www. fta.dot.gov

• F H W A  : http://w w w .fhwa.dot.gov


